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acquisition mode; recerving a plurality of radio frequency
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frequency 1dentification transmitters distributed 1n a parking
area 1n real time; determining a current position of a vehicle
in the parking area according to the plurality of radio
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identifving a vehicle virtual position to be parked in an
image of the vehicle according to the current position of the
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starting a vehicle image acquisition mode

receiving a plurality of radio frequency signals synchronously transmitted by at least two radio
frequency identification transmitting apparatuses distributed in a parking area in real time

---------------------------------------------------------------------------------------------------- e

determining a current position of a vehicle in a parking area according to a plurality of radio
frequency signals as received

____________________________________________________________________________________________________ —

displayving information wdentifving a vehicle virtual position to be parked in an image of the vehicle
. according to the current position of the vehicle in the parking area as determined and at least one
available vehicle virtual position in the parking area

Fig. 1
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AUXILIARY PARKING METHOD,
APPARATUS, AND SYSTEM

TECHNICAL FIELD

The present disclosure relates to an auxiliary parking
method, an auxiliary parking apparatus, and an auxiliary
parking system.

BACKGROUND

At present, 1n some temporary parking occasions, there 1s
no fixed parking space line, which 1s prone to result in the
problem of 1irregular parking and waste of space. Or, in some
parking areas, although a fixed parking space line 1s planned,
vehicles that have been parked are not regularly placed, that
1s, they are not parked 1n the fixed parking space line, which
leads to the problem that the existing fixed parking spaces
cannot be fully and effectively utilized, thus causing waste
ol space.

SUMMARY

In view of this, embodiments of the present disclosure
provide an auxiliary parking method, an auxiliary parking
apparatus, and an auxiliary parking system, to solve the
problem of waste of parking space in existing parking lots.

At least one embodiment according to the present disclo-
sure provides an auxiliary parking method, including:

starting a vehicle image acquisition mode;

receiving a plurality of radio frequency signals synchro-
nously transmitted by at least two radio frequency 1dentifi-
cation transmitters distributed 1n a parking area in real time;

determining a current position of a vehicle in the parking
area according to the plurality of radio frequency signals as
received; and

displaying information identifying a vehicle virtual posi-
tion to be parked 1n an 1image of the vehicle according to the
current position of the vehicle 1n the parking area as deter-
mined and at least one available vehicle virtual position in
the parking area.

For example, 1n the auxiliary parking method provided by
the embodiment of the present disclosure, the number of the
radio frequency identification transmitters 1s greater than
two,

determining the current position of the vehicle in the
parking area according to the plurality of radio frequency
signals as received includes:

determining signal receiving time diflerences between a
first one ol the plurality of radio frequency signals as
received and subsequent ones ol the plurality of radio
frequency signals as received among the plurality of radio
frequency signals synchronously transmitted by the at least
two radio frequency identification transmitters; and

determining the current position of the vehicle in the
parking area according to the signal receirving time differ-
ences as determined.

For example, 1n the auxiliary parking method provided by
the embodiment of the present disclosure, the plurality of
radio frequency signals include identification information of
the at least two radio frequency identification transmitters;
determining the current position of the vehicle in the parking
area according to the signal recerving time differences as
determined includes:

determining distance diflerences between the current
position of the vehicle and the at least two radio frequency
identification transmitters corresponding to the signal
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2

receiving time differences according to the signal receiving
time differences as determined and identification informa-
tion of the at least two radio frequency 1dentification trans-
mitters;

determining hyperbolas corresponding to the distance
differences according to position information corresponding
to the identification information of the at least two radio
frequency identification transmitters of the plurality of radio
frequency signals and according to the distance differences;
and

taking an average value of intersection positions of the
hyperbolas corresponding to the distance diflerences as the
current position of the vehicle.

For example, 1in the auxihiary parking method provided by
the embodiment of the present disclosure, the plurality of
radio frequency signals further include sending time 1den-
tification mformation of the at least two radio frequency
identification transmitters,

determining the current position of the vehicle i the
parking area according to the plurality of radio frequency
signals as received includes:

determining signal receiving times ol the plurality of
radio frequency signals as recerved;

determining signal transmission times of the plurality of
radio frequency signals according to the sending time 1den-
tification information of the at least two radio frequency
identification transmitters included in the plurality of radio
frequency signals and according to the signal receiving
times of the plurality of radio frequency signals; and

determining the current position of the vehicle according
to the signal transmission times of the plurality of radio
frequency signals as determined.

For example, 1n the auxiliary parking method provided by
the embodiment of the present disclosure, determining the
current position of the vehicle according to the signal
transmission times of the plurality of radio frequency signals
as determined includes:

determining transmission distances of the plurality of
radio frequency signals according to the signal transmission
times of the plurality of radio frequency signals as deter-
mined;

determiming circular arc curves corresponding to the
plurality of radio frequency signals by taking position infor-
mation corresponding to identification information of the
plurality of radio frequency identification transmitter of the
plurality of radio frequency signals as origins and by taking
the transmission distances of the plurality of radio frequency
signals as radiuses; and

taking an average value of intersection positions of the
circular arc curves corresponding to the plurality of radio
frequency signals as the current position of the vehicle.

For example, 1n the auxiliary parking method provided by
the embodiment of the present disclosure, determining the
current position of the vehicle 1n the parking area according
to the plurality of radio frequency signals as received
includes:

determinming current positions of a head portion and a tail
portion of the vehicle 1n the parking area according to the
plurality of radio frequency signals received by the head
portion and the tail portion of the vehicle.

For example, the auxiliary parking method provided by
the embodiment of the present disclosure further includes:

determining a central axis of the vehicle according to the
current positions of the head portion and the tail portion of
the vehicle in the parking area; and

displaying an 1dentification offset line of the vehicle with
relative to the vehicle virtual position to be parked in the
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image of the vehicle according to the central axis of the
vehicle and the vehicle virtual position to be parked.

At least one embodiment according to the present disclo-
sure provides an auxiliary parking apparatus, including:

a camera, configured to acquire an image of a vehicle
upon a vehicle image acquisition mode being started;

a radio frequency tag, configured to recerve a plurality of
radio frequency signals synchronously transmitted by a
plurality of radio frequency identification transmitters dis-
tributed 1n a parking area 1n real time upon determining that
the vehicle image acquisition mode 1s started; and

a processor, configured to start the vehicle image acqui-
sition mode, determine a current position of the vehicle 1n
the parking area according to the plurality of radio frequency
signals as received, and display information identifying a
vehicle virtual position to be parked 1n an 1mage of the
vehicle according to the current position of the vehicle in the
parking area as determined and at least one available vehicle
virtual position 1n the parking area.

In the auxiliary parking apparatus provided by the
embodiment of the present disclosure, upon the number of
the radio frequency i1dentification transmitters being greater
than two, the processor 1s further configured to determine
signal recerving time differences between a first one of the
plurality of radio frequency signals as received and subse-
quent ones of the plurality of radio frequency signals as
received among the plurality of radio frequency signals
synchronously transmitted by the plurality of radio {ire-
quency 1dentification transmitters.

In the auxiliary parking apparatus provided by the
embodiment of the present disclosure, the radio frequency
signal includes: i1dentification 1information of the radio fre-
quency 1dentification transmitter;

wherein the processor 1s further configured to: determine
distance diflerences between the current position of the
vehicle and the plurality of radio frequency identification
transmitters corresponding to the signal receiving time dif-
terences according to the signal receiving time differences as
determined and 1dentification information of the plurality of
radio frequency 1dentification transmitters; determine hyper-
bolas corresponding to the distance differences according to
position nformation corresponding to the identification
information of the plurality of radio frequency identification
transmitters of the plurality of radio frequency signals and
according to the distance differences; and taking an average
value of intersection positions of the hyperbolas correspond-
ing to the distance differences as the current position of the
vehicle.

In the auxiliary parking apparatus provided by the
embodiment of the present disclosure, upon the number of
the plurality of radio frequency identification transmitters
being greater than one and the plurality of radio frequency
signals comprising sending time 1dentification imnformation
of the plurality of radio frequency identification transmitters,
the processor 1s further configured to: determine signal
receiving times of the plurality of radio frequency signals as
received; determine signal transmission times of the plural-
ity of radio frequency signals according to the sending time
identification information of the plurality of radio frequency
identification transmitters included in the plurality of radio
frequency signals and according to the signal receiving
times of the plurality of radio frequency signals; and deter-
mine the current position of the vehicle according to the
signal transmission times of the plurality of radio frequency
signals as determined.

In the auxiliary parking apparatus provided by the
embodiment of the present disclosure, the processor 1is
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4

further configured to: determine transmission distances of
the plurality of radio frequency signals according to the
signal transmission times of the plurality of radio frequency
signals as determined; determine circular arc curves corre-
sponding to the plurality of radio frequency signals by
taking position information corresponding to identification
information of the plurality of radio frequency 1dentification
transmitters of the plurality of radio frequency signals as
origins and by taking the transmission distances of the
plurality of radio frequency signals as radiuses; and take an
average value of intersection positions of the circular arc
curves corresponding to the plurality of radio frequency
signals as the current position of the vehicle.

In the auxiliary parking apparatus provided by the
embodiment of the present disclosure, the radio frequency
tag 1s located at a head portion and a tail portion of the
vehicle, respectively; the processor 1s configured to deter-
mine current positions of the head portion and the tail
portion of the vehicle 1n the parking area according to the
plurality of radio frequency signals received by the head
portion and the tail portion of the vehicle.

In the auxiliary parking apparatus provided by the
embodiment of the present disclosure, the processor 1is
turther configured to: determine a central axis of the vehicle
according to the current positions of the head portion and the
tail portion of the vehicle 1n the parking area; and display an
identification oflset line of the vehicle with relative to the
vehicle virtual position to be parked in the image of the
vehicle according to the central axis of the vehicle and the
vehicle virtual position to be parked.

At least one embodiment according to the present disclo-
sure provides an auxiliary parking system, including: the
abovementioned auxihiary parking apparatus disposed 1n a

vehicle, and a plurality of radio frequency identification
transmitters distributed in a parking area.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a flowchart of an auxiliary parking method
provided by an embodiment of the present disclosure;

FIG. 2 1s a schematic diagram of a radio frequency
identification transmitter and a vehicle position 1 an aux-
iliary parking method provided by an embodiment of the
present disclosure;

FIG. 3 1s a schematic diagram of calculating a time
difference 1n the auxiliary parking method provided by an
embodiment of the present disclosure;

FIG. 4 1s a schematic diagram of determining the vehicle
position 1n the auxiliary parking method provided by an
embodiment of the present disclosure;

FIG. § 1s another flowchart of an auxiliary parking method
according to an embodiment of the present disclosure.

FIG. 6 1s another schematic diagram of determining the
vehicle position 1n the auxiliary parking method provided by
an embodiment of the present disclosure;

FIG. 7 1s a schematic diagram of determining an 1denti-
fication offset line 1n the auxiliary parking method provided
by an embodiment of the present disclosure; and

FIG. 8 1s a structural diagram of an auxiliary parking
apparatus provided by an embodiment of the present dis-
closure.

DETAILED DESCRIPTION

Heremaftter, detailed embodiments of the auxiliary park-
ing method, apparatus and system provided by the embodi-
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ments of the present disclosure will be described, 1n details,
with reference to the accompanying drawings.

An auxiliary parking method provided by an embodiment
of the present disclosure, as illustrated by FIG. 1, may
include the following steps:

S101: starting a vehicle 1image acquisition mode;

S102: receiving a plurality of radio frequency signals
synchronously transmitted by at least two radio frequency
identification transmitters distributed 1n a parking area in
real time;

S103: determining a current position of a vehicle in the
parking area according to the plurality of radio frequency
signals as received;

S5104: displaying information 1dentifying a vehicle virtual
position to be parked in an 1image of the vehicle according
to the current position of the vehicle in the parking area as
determined and at least one available vehicle virtual position
in the parking area.

In an example, the radio frequency signal 1n step S102
includes identification information of the radio frequency
identification transmitter.

In an example, the at least one available vehicle virtual
position in step S104 may include all available vehicle
virtual positions.

For example, 1n the above-mentioned auxiliary parking
method provided by the embodiment of the present disclo-
sure, upon determining that the vehicle 1mage acquisition
mode 1s started, the plurality of radio frequency signals
synchronously transmitted by the at least two radio ire-
quency 1dentification transmitters distributed in the parking
area are received in real time, and the radio frequency
signals include i1dentification information of the radio fre-
quency 1dentification transmitting apparatuses; after that, the
current position of the vehicle i the parking area can be
determined according to the radio Irequency signals as
received; then the current position of the vehicle 1 the
parking area can be determined according to the radio
frequency signals as recerved; finally, the information 1den-
tifying the vehicle virtual position to be parked 1s displayed
in the image of the vehicle according to the current position
of the vehicle in the parking area as determined and all
available vehicle virtual positions in the parking area as
predetermined, so as to achieve the eflect of guiding a driver
of the vehicle to carry out standard parking according to the
information of the vehicle virtual position, and hence to
make full use of the space 1n the parking area.

According to an example of the present disclosure, 1n the
above-mentioned auxiliary parking method provided by the
embodiment of the present disclosure, starting the vehicle
image acquisition mode 1n step S101 may be enabling a
camera ol the vehicle to acquire an 1mage. According to
different vehicle models and configurations, a camera
arranged at a tail portion of the vehicle may be used to
acquire an 1mage behind the vehicle so that the driver can
back the vehicle 1n a parking space according to the image.
It 1s also possible to use cameras (including but not limited
to a front camera, a side camera and a rear camera) arranged
around the vehicle to acquire a panoramic 1mage of 360
degrees formed by 1mages around the vehicle, so that the
driver can advance or back the vehicle in the parking space
according to the image. That 1s to say, upon determining that
the vehicle image acquisition mode 1s started 1n step S101,
it can be considered that the driver of the vehicle may need
to park the vehicle in the parking space, and then the
following steps S102 to S104 can be executed.

According to an example of the present disclosure, 1n the
above-mentioned auxiliary parking method provided by the
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6

embodiment of the present disclosure, positions of the radio
frequency identification transmitters disposed 1n the parking
area may be determined according to the size of the parking
arca. For example, generally, 1n the case where the parking
area has a regular rectangle shape as illustrated by FIG. 2,
the radio frequency 1dentification transmitters may be dis-
posed at four corner positions of the parking area, respec-
tively, so that radio frequency signals transmitted by the
radio frequency identification transmitters may cover every
vehicle 1n the parking area. Moreover, in order to be able to
determine the current position of the vehicle according to the
radio frequency signals transmitted by the radio frequency
identification transmitters, at least two radio frequency sig-
nals can be used for positioning; therefore, at least two radio
frequency 1dentification transmitters should be arranged 1n
the parking area, and there should be a certain distance
between the radio frequency identification transmitters.

Furthermore, a radio frequency signal transmitted by each
of the radio frequency identification transmitters should
include identification information of the radio frequency
identification transmitter. The i1denftification information
may be an identification code of the radio frequency iden-
tification transmitter to i1dentity the unique identity of the
radio frequency identification transmitter; the identification
information may also be geographic position information or
coordinate information of the radio frequency identification
transmitter to i1dentily the unmique i1dentity of the radio
frequency 1dentification transmaitter.

In addition, because a radio frequency signal transmitting
function of the radio frequency identification transmitter 1s
generally controlled by a manager of the parking area, under
normal circumstances, the radio frequency identification
transmitter will transmit radio frequency signals at a preset
time terval. The time when receiving the radio frequency
signal 1s varied depending on a distance between the vehicle
in the parking area and the radio frequency identification
transmitter. In order to prevent the vehicle 1n the parking
area from being unable to distinguish the synchronized
relationship between the radio frequency signals as received,
generally, the radio frequency signal needs to carry synchro-
nization identification information of the radio frequency
signal; for example, the synchronization identification infor-
mation may be a time node of synchronized transmitting or
may be 1dentification information indicative of the number
of times of synchronized transmitting, as long as the syn-
chronized relationship of the radio frequency signals can be
indicated.

Correspondingly, in the above-mentioned auxiliary park-
ing method provided by the embodiment of the present
disclosure, a radio frequency tag 1s placed or installed 1n the
vehicle to recerve radio frequency signals transmitted by the
radio frequency identification transmitters. In addition, there
may be one or two or more than two radio frequency tags in
the vehicle. In the case where there are two radio frequency
tags, the two radio frequency tags are generally located at a
head portion and a tail portion of the vehicle, respectively,
so as to accurately locate the head portion and the tail
portion of the vehicle.

According to an example of the present disclosure, in the
above-mentioned auxiliary parking method provided by the
embodiment of the present disclosure, in the case where the
number of radio frequency identification transmitters in the
parking area 1s greater than two, step S103 of determiming
the current position of the vehicle in the parking area
according to the radio frequency signals as received can be
realized by following ways.
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Firstly, signal recerving time differences between a first
one of the plurality of radio frequency signals as received
and subsequent ones of the plurality of radio frequency
signals as received are determined, among the plurality of
radio frequency signals as received which are synchronously
transmitted by a plurality of radio frequency identification
transmitters.

For example, taking the parking area illustrated by FIG. 2
as an example, a box 1n the middle represents the vehicle. In
this case, because the distance between the vehicle and the
radio frequency identification transmitter varies with the
radio frequency 1dentification transmitter, a signal receiving,
time 1s also varied with the radio frequency identification
transmitter. Upon the radio frequency tag receiving a first
one of the radio frequency signals which are synchronously
transmitted, as illustrated by FIG. 3, a signal receiving time
1s recorded as ta, a timer 1s enabled to start timing, and then
signal receirving times tb, t¢ and td are recorded upon
receiving other radio frequency signals which are synchro-
nously transmitted, such that signal receiving time differ-
ences Atl, At2 and At3 between the first one of the plurality
of radio frequency signals as recerved and the subsequent
ones of the plurality of radio frequency signals as received
can be obtained.

After that, the current position of the vehicle 1s deter-
mined according to the signal receiving time diflerences as
determined.

For example, firstly, distance diflerences between the
current position of the vehicle and the radio frequency
identification transmitters corresponding to the signal
receiving time diflerences are determined according to the
signal receiving time diflerence as determined and i1dentifi-
cation information of the radio Irequency identification
transmitters; 1.e., time differences are converted into dis-
tance diflerences. Then, hyperbolas corresponding to the
distance diflerences can be determined according to position
information corresponding to the 1dentification information
of the radio frequency 1dentification transmitters of the radio
frequency signals and according to the distance differences.
As 1llustrated by FIG. 4, three hyperbolas can be drawn.
Finally, an average value of intersection positions of the
hyperbolas corresponding to the distance differences 1s taken
as the current position of the vehicle. That 1s, theoretically,
the three hyperbolas are supposed to be intersected at one
point, but considering the actual error, the three hyperbolas
may intersect at multiple points; coordinates of the multiple
intersection points are obtained, distances between the mul-
tiple intersection points are calculated, and an average value
of coordinates of three intersection points (represented by
the triangles in FIG. 4) having smaller distances than others
among the multiple intersection points 1s taken as a coordi-
nate value of the current position of the vehicle.

According to an example of the present disclosure, 1n the
above-mentioned auxihary parking method provided by the
embodiment of the present disclosure, the implementation of
the step S103 of determining the current position of the
vehicle 1n the parking area according to the radio frequency
signals as received 1s not limited to that described above, but
may also adopt other ways.

For example, 1n the case where the number of radio
frequency 1dentification transmitters 1n the parking area is
greater than one, the radio frequency signals may further
include sending time 1dentification mformation of the radio
frequency 1dentification transmitters; that 1s, the time
moments of sending the radio frequency signals out. In this
case, step S103 of determiming the current position of the
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vehicle 1n the parking area according to the radio frequency
signals as received can be realized by the following ways.

Firstly, signal recerving times of the radio frequency
signals are determined.

Then, signal transmission times of the radio frequency
signals are determined according to the sending time 1den-
tification information of the radio frequency identification
transmitters included in the radio frequency signals and
according to the signal receiving times of the radio fre-
quency signals. Because a distance between the vehicle and
the radio frequency 1dentification transmaitter varies with the
radio frequency identification transmitter, a time when
receiving the radio frequency signal and a signal transmis-
sion time of the radio frequency signal are also varied with
the radio frequency identification transmuitter.

Finally, the current position of the vehicle 1s determined
according to the signal transmission times of the radio
frequency signals as determined.

For example, firstly, signal transmission distances of the
radio frequency signals can be determined according to the
signal transmission times of the radio frequency signals as
determined, that 1s, the transmission times are converted into
transmission distances; after that, circular arc curves corre-
sponding to the plurality of radio frequency signals are
determined by taking position information corresponding to
identification information of the plurality of radio frequency
identification transmitters of the plurality of radio frequency
signals as origins and by taking the transmission distances of
the plurality of radio frequency signals as radiuses. Finally,
an average value of intersection positions of the circular arc
curves corresponding to the radio frequency signals 1s taken
as the current position of the vehicle. That 1s to say,
theoretically, the circular arc curves are supposed to be
intersected at one point, but considering the actual error, the
circular arc curves may be intersected at multiple points.
Then, coordinates of the multiple intersection points are
obtained, distances between the multiple intersection points
are calculated, and an average value of coordinates of three
intersection points having smaller distances than others
among the multiple intersection points 1s taken as a coordi-
nate value of the current position of the vehicle.

According to an example of the present disclosure, 1n the
above-mentioned auxihiary parking method provided by the
embodiment of the present disclosure, after determining the
current position of the vehicle in the parking area by step
S103 and before executing step S104, a processor of the
vehicle can ask a management system of the parking area for
information of all available vehicle virtual positions; the
information of vehicle virtual positions 1s obtained by cal-
culating positions of parked vehicles 1n the parking area, and
can be updated and changed according to the position
information of the parked vehicles so as to optimize the
parking spaces in the parking areca. When executing step
S104, several vehicle virtual positions adjacent to the cur-
rent position of the vehicle, among all available vehicle
virtual positions in the parking area as predetermined, may
be determined as the positions to be parked, and then
information identitying the vehicle virtual positions to be
parked may be displayed in the image of the vehicle.

Furthermore, according to an example of the present
disclosure, in the above-mentioned auxiliary parking
method provided by the embodiment of the present disclo-
sure, 1n the case where radio frequency tags are respectively
provided at the head portion and tail portion of the vehicle,
step S103 of determining the current position of the vehicle
in the parking area according to the radio frequency signals
as recerved can be realized by the following ways.
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The current positions of the head portion and the tail
portion of the vehicle in the parking area are determined
respectively according to the radio frequency signals
received by the head portion and the tail portion of the
vehicle.

According to an example of the present disclosure, 1n the
above-mentioned auxiliary parking method provided by the
embodiment of the present disclosure, after determmmg the
current positions of the head portion and tail portion of the
vehicle, for example, a coordinate of the head portion of the
vehicle 1s (x1, y1) and a coordinate of the tail portion of the
vehicle 1s (X2, y2), 1n order to facilitate guiding a driver of
the vehicle to park the vehicle in a desired vehicle virtual
position, as illustrated by FIG. 5, the following steps may be
turther included.

S301: determining a central axis of the vehicle according
to the current positions of the head portion and the tail
portion of the vehicle 1n the parking area.

S302: displaying an identification ofiset line of the vehicle
with relative to the vehicle virtual position to be parked in
the 1image of the vehicle according to the central axis of the
vehicle and the vehicle virtual position to be parked.

For example, as illustrated by FIG. 6, according to the
coordinate (x1, y1) of the head portion of the vehicle and the
coordinate (x2, y2) of the tail portion of the vehicle, the
central axis of the vehicle can be determined, a vertical
distance L from a coordinate of a rear view camera to a
central axis of the parking space can be calculated, and an
included angle o between the central axis of the vehicle and
a horizontal line of the parking space can be calculated. An
identification oft

set line A of the vehicle with relative to the
vehicle virtual position to be parked can be calculated 1n the
image ol the vehicle according to the vertical distance L and
the angle a. As illustrated by FIG. 7, L' 1s calculated from
L. according to an 1mage scale. During a process of backing
the vehicle 1n the parking space, the 1identification oflset line
A gradually moves closer to a standard line (i.e., the i1den-
tification offset line A 1s parallel to both sides of the parking
space, and a center line of the standard line coincides with
a center line of the parking space), and the angle a gradually
approaches 90 degrees. Upon the identification offset line A
coinciding with the standard line within an allowable error,
it indicates that an owner of the vehicle has parked the
vehicle according to the regulations, otherwise the owner of
the vehicle will be notified for adjustments.

Based on the same 1mventive concept, an embodiment of
the present disclosure also provides an auxiliary parking
apparatus and an auxiliary parking system. Because the
principle of the apparatus and the system to solve the
problem 1s similar to that of the above-mentioned auxiliary
parking method, the implementation of the apparatus and
system may be referred to the implementation of the method,
and the repeated portions are omitted herein.

For example, an auxihary parking apparatus provided by
an embodiment of the present disclosure 1s disposed inside
a vehicle, as 1llustrated by FIG. 8, and includes the follow-
ng.

A camera 801, configured to acquire an 1image of a vehicle
upon a vehicle image acquisition mode being started. For
example, the camera 801 may be a depth camera, a binocular
camera, or the like.

A radio frequency tag 802, configured to receive a plu-
rality of radio frequency signals synchronously transmitted
by a plurality of radio frequency identification transmitters
distributed 1n a parking area in real time upon determining
that the vehicle 1mage acquisition mode 1s started. For
example, the radio frequency signals include i1dentification
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information of the radio frequency identification transmit-
ters. For example, the radio frequency tag 802 may be an
active radio frequency tag, a passive radio frequency tag, a
semi-active radio frequency tag, or the like.

A processor 803, configured to: start the vehicle image
acquisition mode, determine a current position of the vehicle
in the parking area according to the plurality of radio
frequency signals as received, and dlsplay information of
vehicle virtual position to be parked in an 1mage of the
vehicle according to the current position of the vehicle in the
parking area as determined and at least one available vehicle
virtual position or all available vehicle virtual positions in
the parking area. For example, the processor 803 may be a
general purpose processor, such as a central processing unit
CPU, or may be a special purpose processor, such as a
programmable logic circuit (PLD), a field programmable
gate array (FPGA), or the like.

According to an example of the present disclosure, in the
auxiliary parking apparatus provided in the embodiment of
the present disclosure, the processor 803 1s further config-
ured to: determine signal recerving time diflerences between
a first one of the plurality of radio frequency signals as
received and subsequent ones of the plurality of radio
frequency signals as received among the plurality of radio
frequency signals synchronously transmitted by the plurality
of radio frequency identification transmitters upon the num-
ber of radio frequency identification transmitters being
greater than two; and determine the current position of the
vehicle according to the signal receiving time differences as
determined.

Alternatively, according to an example of the present
disclosure, 1n the auxiliary parking apparatus provided by
the embodiment of the present disclosure, the processor 803
1s further configured to: determine distance diflerences
between the current position of the vehicle and the radio
frequency 1dentification transmitters corresponding to the
signal recerving time differences according to the signal
receiving time differences as determined and according to
identification information of the plurality of radio frequency
identification transmitters; determine hyperbolas corre-
sponding to the distance diflerences according to position
information corresponding to the 1dentification imnformation
of the plurality of radio frequency 1dentification transmitters
of the plurality of radio frequency signals and according to
the distance differences; and taking an average value of
intersection positions of the hyperbolas corresponding to the
distance differences as the current position of the vehicle.

According to an example of the present disclosure, in the
auxiliary parking apparatus provided by the embodiment of
the present disclosure, the processor 803 1s further config-
ured to: determine signal receiving times of the plurality of
radio frequency signals as received upon the number of the
radio frequency identification transmitters being greater than
one and the radio frequency signals turther including send-
ing time 1dentification information of the radio frequency
identification transmitters; determine signal transmission
times of the plurality of radio frequency signals according to
the sending time identification information of the radio
frequency 1dentification transmitters included 1n the plural-
ity of radio frequency signals and according to the signal
receiving times of the plurality of radio frequency signals;
and determine the current position of the vehicle according
to the signal transmission times of the plurality of radio
frequency signals as determined.

According to an example of the present disclosure, in the
auxiliary parking apparatus provided in the embodiment of
the present disclosure, the processor 803 1s further config-
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ured to: determine transmission distances of the plurality of
radio frequency signals according to the signal transmission
times of the plurality of radio frequency signals as deter-
mined; determine circular arc curves corresponding to the
plurality of radio frequency signals by taking position infor-
mation corresponding to identification information of the
plurality of radio frequency 1dentification transmitters of the
plurality of radio frequency signals as origins and taking the
transmission distances of the plurality of radio frequency
signals as radiuses; and take an average value of intersection
positions of the circular arc curves corresponding to the
plurality of radio frequency signals as the current position of
the vehicle.

According to an example of the present disclosure, 1n the
above-mentioned auxiliary parking apparatus provided by
the embodiment of the present disclosure, radio frequency
tags 802 are respectively located at a head portion and a tail
portion of the vehicle.

The processor 803 1s further configured to determine
current positions of the head portion and the tail portion of
the vehicle in the parking area according to the plurality of
radio frequency signals received by the head portion and the
tail portion of the vehicle.

According to an example of the present disclosure, 1n the
auxiliary parking apparatus provided by the embodiment of
the present disclosure, the processor 803 1s further config-
ured to determine a central axis of the vehicle according to
the current positions of the head portion and the tail portion
of the vehicle as determined in the parking area; and display
an 1dentification offset line of the vehicle with relative to the
vehicle virtual position to be parked in the 1mage of the
vehicle according to the central axis of the vehicle and the
vehicle virtual position to be parked.

In addition, the auxiliary parking system provided by the
embodiment of the present disclosure includes the above-
mentioned auxiliary parking apparatus provided by the
embodiment of the present disclosure and a plurality of radio
frequency identification transmitters distributed 1n the park-
Ing area.

According to the auxiliary parking method, apparatus and
system provided by the embodiments of the present disclo-
sure, upon determining that the vehicle 1mage acquisition
mode 1s started, the plurality of radio frequency signals
synchronously transmitted by the at least two radio ire-
quency 1dentification transmitters distributed in the parking
area are received in real time, and the radio frequency
signals include i1dentification information of the radio fre-
quency 1dentification transmitters; aiter that, the current
position of the vehicle 1n the parking area can be determined
according to the radio frequency signals as recerved; finally,
information i1dentitying the vehicle virtual position to be
parked 1s displayed 1n the image of the vehicle according to
the current position of the vehicle 1n the parking area as
determined and according to all available vehicle virtual
positions 1n the parking area as predetermined, so as to
achieve the effect of guiding a driver of the vehicle to carry
out standard parking according to the information of the
vehicle virtual position, and hence to make full use of the
space 1n the parking area.

From the above description of the embodiments, those
skilled in the art can clearly understand that the embodi-
ments ol the present disclosure can be implemented by
hardware or by software plus necessary general-purpose
hardware platforms. Based on this understanding, the tech-
nical solution of the embodiments of the present disclosure
can be embodied 1n the form of a software product, which
can be stored 1n a non-volatile storage medium (which can
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be a CD-ROM, a U disk, a mobile hard disk, etc.), and
includes several instructions to cause a computer apparatus
(which can be a personal computer, a server, or a network
apparatus, etc.) to perform the methods described in the
embodiments of the present disclosure.

Those skilled 1n the art can understand that the drawings

are only schematic diagrams of preferred embodiment(s),
and the modules or processes in the drawings are not
necessary to implement the present disclosure.
Those skilled in the art can understand that the modules
in the apparatus of the embodiments can be distributed 1n the
apparatus of the embodiments according to the description
of the embodiments, or corresponding changes can be made
in one or more apparatus diflerent from that in the embodi-
ments. The modules of the above embodiments may be
combined 1nto one module or further split into a plurality of
sub-modules.

The above serial numbers of the embodiments of the
present disclosure are only for description and do not
represent the priority of these embodiments.

Obviously, those skilled in the art can make various
changes and modifications to the present disclosure without
departing from the spirit and scope of the present disclosure.
Thus, the present disclosure 1s also intended to include such
modifications and varniations provided 11 such modifications
and variations provided fall within the scope of the claims of
the present disclosure and their equivalents.

The present application claims the benefits of Chinese
patent application No. 201710764687.X, which was filed on
Aug. 30, 2017 and 1s fully mncorporated herein by reference
as part of the embodiments of this application.

What 1s claimed 1s:

1. An auxiliary parking method, comprising:

starting a vehicle 1image acquisition mode;

recerving a plurality of radio frequency signals synchro-
nously transmitted by at least two radio frequency
identification transmitters distributed in a parking area
in real time;

determinming a current position of a vehicle in the parking
arca according to the plurality of radio frequency
signals as received; and

displaying information identifying a vehicle virtual posi-
tion to be parked 1n an 1mage of the vehicle according
to the current position of the vehicle 1n the parking area
as determined and at least one available vehicle virtual
position 1n the parking area.

2. The auxiliary parking method according to claim 1,
wherein the number of the radio frequency identification
transmitters 1s greater than two,

determining the current position of the vehicle i the

parking area according to the plurality of radio fre-
quency signals as recerved comprises:

determiming signal receiving time diflerences between a

first one of the plurality of radio frequency signals as
received and subsequent ones of the plurality of radio
frequency signals as received among the plurality of
radio frequency signals synchronously transmitted by
the at least two radio frequency 1dentification transmit-
ters; and

determining the current position of the vehicle i the

parking area according to the signal receiving time
differences as determined.

3. The auxiliary parking method according to claim 2,
wherein the plurality of radio frequency signals comprise
identification information of the at least two radio frequency
identification transmitters,
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determining the current position of the vehicle in the
parking area according to the signal receiving time
differences as determined comprises:
determining distance diflerences between the current
position of the vehicle and the at least two radio s
frequency 1dentification transmitters corresponding to
the signal recerving time differences according to the
signal receiving time differences as determined and
identification information of the at least two radio
frequency i1dentification transmitters; 10

determining hyperbolas corresponding to the distance
differences according to position information corre-
sponding to the 1dentification information of the at least
two radio frequency identification transmitters of the
plurality of radio frequency signals and according to 15
the distance diflerences; and

taking an average value of intersection positions of the

hyperbolas corresponding to the distance differences as
the current position of the vehicle.

4. The auxiliary parking method according to claim 3, 20
wherein determining the current position of the vehicle in
the parking area according to the plurality of radio frequency
signals as received comprises:

determining current positions of a head portion and a tail

portion of the vehicle in the parking area according to 25
the plurality of radio frequency signals received by the
head portion and the tail portion of the vehicle.

5. The auxiliary parking method according to claim 2,
wherein determining the current position of the vehicle in
the parking area according to the plurality of radio frequency 30
signals as received comprises:

determining current positions of a head portion and a tail

portion of the vehicle in the parking area according to
the plurality of radio frequency signals received by the
head portion and the tail portion of the vehicle. 35

6. The auxiliary parking method according to claim 1,
wherein the plurality of radio frequency signals further
comprise sending time identification information of the at
least two radio frequency i1dentification transmitters,

determining the current position of the vehicle 1mn the 40

parking area according to the plurality of radio ire-
quency signals as received comprises:

determining signal receiving times of the plurality of

radio frequency signals as received;

determining signal transmission times of the plurality of 45

radio frequency signals according to the sending time
identification iformation of the at least two radio
frequency identification transmitters comprised in the
plurality of radio frequency signals and according to
the signal receiving times of the plurality of radio 50
frequency signals; and

determining the current position of the vehicle according

to the signal transmission times of the plurality of radio
frequency signals as determined.
7. The auxiliary parking method according to claim 6, 55
wherein determining the current position of the vehicle
according to the signal transmission times of the plurality of
radio frequency signals as determined comprises:
determining transmission distances of the plurality of
radio frequency signals according to the signal trans- 60
mission times of the plurality of radio frequency signals
as determined;

determining circular arc curves corresponding to the
plurality of radio frequency signals by taking position
information corresponding to identification informa- 65
tion of the at least two radio frequency identification
transmitters of the plurality of radio frequency signals
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as origins and by taking the transmission distances of
the plurality of radio frequency signals as radiuses; and

taking an average value of intersection positions of the
circular arc curves corresponding to the plurality of
radio frequency signals as the current position of the
vehicle.

8. The auxiliary parking method according to claim 7,
wherein determining the current position of the vehicle n
the parking area according to the plurality of radio frequency
signals as received comprises:

determining current positions of a head portion and a tail

portion of the vehicle in the parking area according to
the plurality of radio frequency signals received by the
head portion and the tail portion of the vehicle.

9. The auxihiary parking method according to claim 6,
wherein determining the current position of the vehicle in
the parking area according to the plurality of radio frequency
signals as received comprises:

determining current positions of a head portion and a tail

portion of the vehicle in the parking area according to
the plurality of radio frequency signals received by the
head portion and the tail portion of the vehicle.

10. The auxiliary parking method according to claim 1,
wherein determining the current position of the vehicle in
the parking area according to the plurality of radio frequency
signals as received comprises:

determiming current positions of a head portion and a tail

portion of the vehicle 1n the parking area according to
the plurality of radio frequency signals receirved by the
head portion and the tail portion of the vehicle.

11. The auxiliary parking method according to claim 10,
further comprising;:

determining a central axis of the vehicle according to the

current positions of the head portion and the tail portion
of the vehicle in the parking area; and

displaying an 1dentification offset line of the vehicle with

relative to the vehicle virtual position to be parked in
the image of the vehicle according to the central axis of
the vehicle and the vehicle virtual position to be parked.

12. An auxiliary parking apparatus, comprising:

a camera, configured to acquire an image of a vehicle

upon a vehicle image acquisition mode being started;

a radio frequency tag, configured to receive a plurality of

radio frequency signals synchronously transmitted by a
plurality of radio frequency i1dentification transmitters
distributed in a parking area in real time upon deter-
mining that the vehicle 1image acquisition mode 1s
started; and

a processor, configured to start the vehicle 1image acqui-

sition mode, determine a current position of the vehicle
in the parking area according to the plurality of radio
frequency signals as recerved, and display information
identifying a vehicle virtual position to be parked 1n an
image of the vehicle according to the current position
of the vehicle 1n the parking area as determined and at
least one available vehicle virtual position 1n the park-
Ing area.

13. The auxiliary parking apparatus according to claim
12, wherein upon the number of the radio frequency 1den-
tification transmitters being greater than two, the processor
1s further configured to determine signal receiving time
differences between a first one of the plurality of radio
frequency signals as received and subsequent ones of the
plurality of radio frequency signals as recerved among the
plurality of radio frequency signals synchronously transmit-
ted by the plurality of radio frequency identification trans-
mitters.
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14. The auxihary parking apparatus according to claim
13, wherein the radio frequency signal comprises: 1dentifi-
cation information of the radio Irequency identification
transmitter;

wherein the processor 1s turther configured to: determine

distance differences between the current position of the
vehicle and the plurality of radio frequency i1dentifica-
tion transmitters corresponding to the signal receiving
time differences according to the signal recerving time
differences as determined and identification informa-
tion of the plurality of radio frequency identification
transmitters; determine hyperbolas corresponding to
the distance differences according to position informa-
tion corresponding to the 1dentification information of
the plurality of radio frequency 1dentification transmit-
ters of the plurality of radio frequency signals and
according to the distance differences; and taking an
average value of intersection positions of the hyperbo-
las corresponding to the distance differences as the
current position of the vehicle.

15. The auxihary parking apparatus according to claim
13, wherein the radio frequency tag 1s located at a head
portion and a tail portion of the vehicle, respectively;

the processor 1s configured to determine current positions

of the head portion and the tail portion of the vehicle 1n
the parking area according to the plurality of radio
frequency signals received by the head portion and the
tail portion of the vehicle.

16. The auxilhiary parking apparatus according to claim
12, wherein upon the number of the plurality of radio
frequency i1dentification transmitters being greater than one
and the plurality of radio frequency signals comprising
sending time identification information of the plurality of
radio frequency identification transmitters, the processor 1s
turther configured to: determine signal receiving times of the
plurality of radio frequency signals as received; determine
signal transmission times of the plurality of radio frequency
signals according to the sending time identification infor-
mation ol the plurality of radio frequency identification
transmitters comprised in the plurality of radio frequency
signals and according to the signal recerving times of the
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plurality of radio frequency signals; and determine the
current position of the vehicle according to the signal
transmission times of the plurality of radio frequency signals
as determined.

17. The auxiliary parking apparatus according to claim
16, wherein the processor 1s further configured to: determine
transmission distances of the plurality of radio frequency
signals according to the signal transmission times of the
plurality of radio frequency signals as determined; deter-
mine circular arc curves corresponding to the plurality of
radio frequency signals by taking position mformation cor-
responding to i1dentification information of the plurality of
radio frequency 1dentification transmitters of the plurality of
radio frequency signals as origins and by taking the trans-
mission distances of the plurality of radio frequency signals
as radiuses; and take an average value of intersection
positions of the circular arc curves corresponding to the
plurality of radio frequency signals as the current position of
the vehicle.

18. The auxiliary parking apparatus according to claim
12, wherein the radio frequency tag is located at a head
portion and a tail portion of the vehicle, respectively;

the processor 1s configured to determine current positions

of the head portion and the tail portion of the vehicle 1n
the parking area according to the plurality of radio
frequency signals received by the head portion and the
tail portion of the vehicle.

19. The auxiliary parking apparatus according to claim
18, wherein the processor 1s further configured to: determine
a central axis of the vehicle according to the current posi-
tions of the head portion and the tail portion of the vehicle
in the parking area; and display an i1dentification ofiset line
of the vehicle with relative to the vehicle virtual position to
be parked 1n the image of the vehicle according to the central
axis of the vehicle and the vehicle virtual position to be
parked.

20. An auxiliary parking system, comprising: the auxil-
1ary parking apparatus according to claim 12 disposed 1n a
vehicle, and a plurality of radio frequency identification
transmitters distributed in a parking area.
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